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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve residual 
polarization characteristics in a ferroelectric capacitor 
type memory using PZT or the like by a method which is 
comprised of epitaxially growing a ferroelectrics having a 
perovskite-type structure and an oxide lower electrode 
in the (100) or (001) direction on a (100) silicon 
substrate although it has been hitherto impossible to 
allow the perovskite^type oxide to orient in (100) or 
(001) direction on a (100) silicon substrate or on a (100) 
fluorite structure buffer layer. 

SOLUTION: A ferroelectric capacitor of (100) or (001) 
orientation is realized by epitaxially growing an MO layer 
3 (M=Ca, Sr, Ba) comprising an MO layer being part of 
the perovskite structure and having NaCI structure in 
the (100) direction on a (100) silicon substrate 1 or on a 
(100) fluorite structure buffer layer 2 and then 
successively depositing a perovskite oxide electrode thin 
film 4 such as SrRu03, a ferroelectric layer 5 and an 
oxide electrode thin film 6. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (100) The oxide electrode thin film characterized by having a silicon substrate, a buffer layer 
containing the metallic oxide MO (M=calcium, Sr, Ba) in which NaCl structure carried out orientation 
(100) at least on the aforementioned silicon substrate, and the metallic-oxide layer AB03 that is 
equivalent to orientation (100) by the pseudo-cubic of a perovskite structure on the aforementioned 
buffer layer. 

[Claim 2] The aforementioned buffer layer is an oxide electrode thin film according to claim 1 
characterized by the bird clapper from the 1st buffer layer which consists of a metallic oxide in which 
fluorite structure carried out orientation (100), and the 2nd buffer layer which consists of a metallic 
oxide MO (M=calcium, Sr, Ba) in which NaCl structure carried out orientation (100) on the 1st buffer 
layer of the above. 

[Claim 3] The 1st buffer layer of the above is an oxide electrode thin film according to claim 2 

characterized by the bird clapper from the cerium oxide Ce02 which carried out orientation (100) to 

yttria-stabilized-zirconia Zrl-xYxO2-0.5x (0x0.45) which carried out orientation (100). 

[Claim 4] The aforementioned metallic-oxide layer AB03 is an oxide electrode thin film according to 

claim 1 characterized by the bird clapper from MRu03 (M=calcium, Sr, Ba). 

[Claim 5] The aforementioned account metallic-oxide layer AB03 is an oxide electrode thin film 

according to claim 1 characterized by the bird clapper from Lal-xSrxV03 (0.23x1). 

[Claim 6] The aforementioned metallic-oxide layer AB03 is an oxide electrode thin film according to 

claim 1 characterized by the bird clapper from Lal-xSrxMn03 (0.2x0.4). 

[Claim 7] The aforementioned account metallic-oxide layer AB03 is an oxide electrode thin film 
according to claim 1 characterized by the bird clapper from Lal-xSrxCo03 (0.4x0.6). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to oxide devices, such 
as ferroelectric random-access memory using this oxide electrode thin film, about an oxide electrode 
thin film. 
[0002] 

[Description of the Prior Art] In recent years, development of the non- volatile memory using the 
ferroelectric is progressing quickly. As a ferroelectric, although material, such as PbZrl-xTix03 (PZT), 
Bal-xSrxTi03 (BST), and SrBi2Ta 209 (SBT), attracts attention, it is the material to which the PZT 
material of composition near a rhombohedron-tetragonal phase boundary (MPB) is excellent in the 
remanence and the anti-electric-field property, and utilization is progressing most especially. 
[0003] Ferroelectric random-access memory is classified into the ferroelectric capacitor type which 
forms IT / 1C structure, using a ferroelectric as a capacitor, and the MFSFET type which uses a 
ferroelectric as a gate insulator layer instead of Si02. In the ferroelectric capacitor structure of 1T/1C 
type, since an electrode layer will be formed on substrates, such as silicon (Si), and a ferroelectric layer 
will be formed on it, selection of an electrode material has big influence on the property of a 
ferroelectric. For the property demanded as an electrode material of a ferroelectric capacitor, (1) electric 
resistance is a low enough. 

(2) The mismatch of a lattice constant with ferroelectric material is small. 

(3) Thermal resistance is high. 

(4) Reactivity is a low. 

(5) Diffusion barrier property is high. 

(6) Adhesion with a substrate and a ferroelectric is good. 
It is ^ ^ ^ 

[0004] Conventionally, Pt has been used as an electrode material of a PZT system ferroelectric. If a self- 
stacking tendency is strong and forms membranes on [ like Si02 ] amorphous in order to take the face- 
centered cubic lattice (FCC) structure which is a close packed structure (111), orientation of the Pt will 
be carried out strongly, and the ferroelectric film on it also has a good stacking tendency. However, 
since the stacking tendency was strong, the columnar crystal grew, and there was a problem of becoming 
easy to diffuse Pb etc. on a ground along with a grain boundary. Moreover, there was a problem also in 
the adhesion of Pt and Si02. 

[0005] For an improvement of the adhesion of Pt and Si02, Ti and when [ even if it uses TiN etc. as 
diffusion barrier layers, such as Pb further, ] becoming complicated electrode structure, oxidization of 
Ti, diffusion into Pt of Ti, and the crystalline fall of PZT accompanying it take place here, and electrical 
properties, such as an P-E hysteresis characteristic, a leakage-current property, and a fatigue property, 
deteriorate. 

[0006] Thus, since there are many problems in Pt electrode, RuOx and Ir02 are begun and the 
conductive oxide electrode material is studied. Especially, since it has the same crystal structure as PZT, 
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SrRu03 which has a perovskite structure is excellent in the junction nature in an interface, tends to 
realize epitaxial growth of PZT and is excellent also in the property as a diffusion barrier layer of Pb. 
Therefore, research of the ferroelectric capacitor using SrRu03 as an electrode is done briskly. 

[Problern(s) to be Solved by the Invention] However, when a ferroelectric capacitor was built by using 
PZT as a ferroelectric, having used SrRu03 electrode as the oxide electrode thin film, there were the 

following problems. t . 

[0008] Composition of the overTi side, Zr:Ti=O.3:0.7 [ for example, ], and 0.2:0.8 is more important for 
PZT than MPB of Zr:Ti=0.48:0.52 from increase of Remanence Pr, and the point of reduction of the 
anti-electric field Ec. Moreover, PZT in this composition field shows a tetragonal phase, and the 
direction of polarization is parallel to c axis. Therefore, in order to obtain the orientation (001) film of 
the ferroelectric layer PZT, it is necessary to make a direction (100) (pseudo-cubic) carry out orientation 
growth of the SrRu03 electrode itself which is a lower electrode in the ferroelectric capacitor which has 
the structure of an up electrode / ferroelectric / lower electrode / substrate. 

[0009] However, it is difficult to grow epitaxially directly SrRu03 electrode which is a perovskite type 
oxide on Si. Then, it is necessary to grow a certain buffer layer epitaxially on Si, and to grow SrRu03 
electrode epitaxially on it. 

[0010] Here, as a buffer layer for growing epitaxially YBa2Cu30x which has perovskite and analogous 
structure, the oxide which has fluorite structures, such as yttria-stabilized-zirconia Zrl-xYxO2-0.5x 
(YSZ) Ce02 and Y203, has been used on Si. Moreover, it is confirmed that Y203/the double-buffers 
layer of Ce02 [ YSZ ((1) Appl.Phys.Lett. and 61 1240 (1992)) and ]/YSZ ((2) Appl.Phys.Lett. and 64 
1573 (1994)) also grows YBa2Cu30x epitaxially. In this case, orientation of the YBa2Cu30x is earned 
out easily (001). . 
[0011] However, in SrRu03 (it sets to a pseudo-cubic and is a= 0.556nm 21/2 a= 0.393nm) which is 
simple perovskite structure, on YSZ (a= 0.514nm) of fluorite type structure, or the field (100) of Ce02 
( a = 0.541nm), although the mismatching of a grid is as small as about 3% at the case of Ce02, it does 
not grow epitaxially in a direction (100). this is a field where the charge of only oxygen ion is not 
neutralized [ Ce ion ] for the maximum front face in the fluorite structure of orientation (100) - 
receiving ~ the perovskite-type structure of orientation (100) - every ~ it is the field where the charge 
which AO and BO two-layer become from a cation and an anion was neutralized, and is for repulsive 
force to arise by the electrostatic interaction of the maximum front face of a ground, and the first pass of 

a deposit . 
[0012] For example, on the YSZ (100) substrate, carrying out orientation (pseudo-cubic) (110) is known 
((3) Appl.Phys.Lett. and 67 1387-1389 (1995)). When the perovskite structure of orientation (1 10) 
carries out a laminating to the maximum front face of the fluorite structure of orientation (100), this is 
structure in which an ABO side and 02 page carry out a laminating in the direction of a field (110), and 
the charge of each side does not neutralize but it is considered to carry out orientation easily on the 
fluorite structure of orientation (100) in the viewpoint of an electrostatic interaction, since it is stable. 
[0013] Furthermore, the oxide laminated structure and the manufacture method of SrRuO (100)3 / (100) 
CeO2/(100) Si are proposed ((4) JP,10-182292,A). However, in fact, epitaxial growth of CeO (100)2/ 
(100) Si is possible only under the elevated temperature of 600 degrees C or more, and the high-vacuum 
atmosphere of 10 to 8 or less Torrs, and moreover does not become a single orientation film, but 
coexists with the field of CeO (110)2/(100) Si ((5) Jpn.J.Appl.Phys., 29, and LI 199 (1990)). Moreover 
(100), the direction (1 10) and the direction (100) live together also in SrRu03 of SrRuO3/(100) Ce02/ 
(100)YSZ/(100)Si. 

[0014] As mentioned above, as long as simultaneous supply of Sr and the Ru is earned out and they 
grow, the perovskite structure SrRu03 of orientation (100) is not obtained on Si substrate or the buffer 
layer of fluorite structure. This is the same not only at SrRu03 but the case of CaRu03, BaRu03, and 
other perovskite oxides. 

[0015] Then, this invention aims at offering the oxide electrode thin film of the perovskite structure 
which carried out orientation (100) on the buffer layer which has the fluorite structure on Si substrate or 
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Si substrate. 

[0016] JU 
[Means for Solving the Problem] An oxide electrode thin film according to claim 1 is characterized by 
having Si (100) substrate, a buffer layer containing the metallic oxide MO (M=calcium, Sr, Ba) in which 
NaCl structure carried out orientation (100) at least on the aforementioned Si substrate, and the metallic- 
oxide layer AB03 that is equivalent to orientation (100) by the pseudo-cubic of a perovskite structure on 
the aforementioned buffer layer. 

[0017] An oxide electrode thin film according to claim 2 is characterized by having the buffer layer 
which consists of the 1st buffer layer which consists of a metallic oxide in which fluorite structure 
carried out orientation (100), and the 2nd buffer layer which consists of a metallic oxide MO 
(M=calcium, Sr, Ba) in which NaCl structure carried out orientation (100) on the 1st buffer layer of the 
above. However, it is also possible for the 1st buffer layer of fluorite structure to omit and to make it 
only the buffer layer of NaCl structure. 

[0018] An oxide electrode thin film according to claim 3 is characterized by the bird clapper in the 1st 
buffer layer from the cerium oxide Ce02 which carried out orientation (100) to yttria-stabilized-zirconia 
Zrl-xYxO2-0.5x (0x0.45) which carried out orientation (100). 

[0019] An oxide electrode thin film according to claim 4 is characterized by the bird clapper from 
MRu03 (M=calcium, Sr, Ba) in the metallic-oxide layer AB03. 

[0020] An oxide electrode thin film according to claim 5 is characterized by the bird clapper from Lal- 
xSrxV03 (0.23x1) in the metallic-oxide layer AB03. 

[0021] An oxide electrode thin film according to claim 6 is characterized by the bird clapper from Lal- 
xSrxMn03 (0.2x0.4) in the metallic-oxide layer AB03. 

[0022] An oxide electrode thin film according to claim 7 is characterized by the bird clapper from Lal- 

xSrxCo03 (0.4x0.6) in the metallic-oxide layer AB03. 

[0023] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 

drawing. . 

[0024] (Example 1) Drawing 1 is drawing showing the 1st example of the oxide electrode thin film of 

this invention. 

[0025] By the laser ablation method using the YSZ target, 50nm of YSZ buffer layers 2 of fluorite 
structure was deposited on the Si substrate 1 on condition that substrate temperature [ of 700 degrees 
C ], and oxygen tension lxl0-6Torr. However, substrate temperature and oxygen tension are not 
restricted to this. 

[0026] Next, lOnm of SrO buffer layers 3 of NaCl structure was deposited by the laser ablation method 

using the SrO target on condition that the substrate temperature of 700 degrees C, and oxygen tension 

3mTorr. However, substrate temperature and oxygen tension are not restricted to this. 

[0027] Furthermore, 50nm of SrRu03 electrode layers 4 of a perovskite structure was deposited by the 

laser ablation method using SrRu03 target on condition that the substrate temperature of 700 degrees C, 

and oxygen tension 3mTorr. However, substrate temperature and oxygen tension are not restricted to 

this. 

[0028] Then, lOOnm of 0.5O3 or so PbZrO.STi dielectric layers 5 of a perovskite structure was deposited 
by the laser ablation method using 0.5OPbZr0.5Ti3 target on condition that the substrate temperature of 
700 degrees C, and oxygen tension 3mTorr. However, substrate temperature and oxygen tension are not 
restricted to this. 

[0029] Finally, 50nm of SrRu03 top electrode layers 6 of a perovskite structure was deposited by the 
laser ablation method for having used SrRu03 target on condition that the substrate temperature of 700 
degrees C, and oxygen tension 3mTorr. However, substrate temperature and oxygen tension are not 
restricted to this. 

[0030] The obtained thin film capacitor was perpendicular to the film surface, and were SrO//[100] 
YSZ//[[110] PZT/[110] SrRuO3/////[110] SrRu03// [100] ] [100]Si in SrRuO( 1 00)3/(00 1 ) PZT/( 100) 
SrRuO3/(100) SrO/(100) YSZ/(100)Si, and the field. 
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[0031] When the electrical resistivity in an upper electrode front face was measured by 4 terminal 
method, the value of =200rnicrocm was acquired and the temperature dependence like a metal was 
shown over the latus temperature requirement from 50K to a room temperature. 
[0032] As a result of impressing the electric field of the frequency of 1kHz, and amplitude 100 kV/cm 
and performing hysteresis measurement about the obtained ferroelectric capacitor, the property (Pr=50 
C/cm2 and Ec=30kV/cm) was acquired, and degradation of Pr by the fatigue did not take place to 1012 
polarization reversal. This has the higher electrical property as ferroelectric random-access memory as 
compared with Pr=30 C/cm2 in the case of the ferroelectric capacitor which has the PZT (110) thin film 
grown epitaxially through the YSZ (100) buffer layer on Si (100) substrate, Ec=50 kV/cm, and 101 1 
fatigue properties. 

[0033] As mentioned above, it becomes possible to raise Pr of a ferroelectric capacitor, Ec, and a fatigue 
property by depositing an orientation (100) perovskite oxide electrode thin film on Si substrate using the 
double-buffers layer which consists of YSZ of fluorite structure, and SrO of NaCl structure. 
[0034] (Example 2) Drawing 2 is drawing showing the 2nd example of the oxide electrode thin film of 
this invention. 

[0035] By the laser ablation method using the SrO target, lOnm of SrO buffer layers 22 of NaCl 
structure was deposited on Si substrate top 21 on condition that substrate temperature [ of 700 degrees 
C ], and oxygen tension lxlO-6Torr. However, substrate temperature and oxygen tension are not 
restricted to this. 

[0036] Furthermore, 50nm of bottom electrode layers 23 of La0.7Sr0.3MnO3 of a perovskite structure 
was deposited by the laser ablation method using La0.7Sr0.3MnO3 target on condition that the substrate 
temperature of 700 degrees C, and oxygen tension 3mTorr. However, substrate temperature and oxygen 
tension are not restricted to this. 

[0037] Then, lOOnm of 0.5O3 or so PbZr0.5Ti dielectric layers 24 of a perovskite structure was 
deposited by the laser ablation method using 0.5OPbZr0.5Ti3 target on condition that the substrate 
temperature of 700 degrees C, and oxygen tension 3mTorr. However, substrate temperature and oxygen 
tension are not restricted to this. 

[0038] Finally, 50nm of La0.7Sr0.3MnO3 top electrode layers 25 of a perovskite structure was 
deposited by the laser ablation method for having used La0.7Sr0.3MnO3 target on condition that the 
substrate temperature of 700 degrees C, and oxygen tension 3mTorr. However, substrate temperature 
and oxygen tension are not restricted to this. 

[0039] The obtained thin film capacitor is perpendicular to a film surface. La(100)0.7Sr0.3MnO3/(001) 
PZT/(100) La0.7Sr0.3MnO3/(100) SrO/(100) YSZ/(100)Si, They were SrO//[100] YSZ//[ [110] PZT / 
[110] Lal-xSrxMn03/////[l 10] Lal-xSrxMn03// [100] ] [100]Si in the field. 

[0040] Although referred to as x= 0.3 in Lal-xSrxMn03 here, the same effect will be acquired if it is 
0.2x0.4. 

[0041] As a result of impressing electric field with a frequency [ of 1kHz ], and an amplitude of lOOkV 
[/cm ] and performing hysteresis measurement about the obtained ferroelectric capacitor, the high 
electrical property of Pr=45 C/cm2 and Ec=30 kV/cm was acquired, and degradation of Pr by the fatigue 
did not take place to 1012 polarization reversal. This has the higher electrical property as ferroelectric 
random-access memory as compared with Pr=10 C/cm2 in the case of the ferroelectric capacitor which 
has the PZT poly crystal thin film made to deposit directly on Si (100) substrate, Ec=100 kV/cm, and 108 
fatigue properties. 

[0042] Moreover, the same effect is acquired when Lal-xSrxV03 (0.23x1) and Lal-xSrxCo03 
(0.4x0.6) are used for an electrode thin film instead of Lal-xSrxMn03. 

[0043] As mentioned above, it becomes possible by depositing an orientation (100) perovskite oxide 
electrode thin film on Si substrate using the SrO buffer layer of NaCl structure to raise Pr of a 
ferroelectric capacitor, Ec, and a fatigue property. 
[0044] 

[Effect of the Invention] forming at least the buffer layer which was described above and which has 
NaCl structure in the best side on a silicon substrate like according to the oxide electrode thin film of 
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this invention — the buffer-layer top - the oxide electrode thin film of a perovskite structure - or (100) 
(001) it can be made to be able to grow up by orientation and electron devices, such as dielectric 
capacitor memory, ferroelectric capacitor memory, and MFSFET, can be realized with the optimal 
structure 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, development of the non-volatile memory using the 
ferroelectric is progressing quickly. As a ferroelectric, although material, such as PbZrl-xTix03 (PZT), 
Bal-xSrxTi03 (BST), and SrBi2Ta 209 (SBT), attracts attention, it is the material to which the PZT 
material of composition near a rhombohedron-tetragonal phase boundary (MPB) is excellent in the 
remanence and the anti-electric-field property, and utilization is progressing most especially. 
[0003] Ferroelectric random-access memory is classified into the ferroelectric capacitor type which 
forms IT / 1C structure, using a ferroelectric as a capacitor, and the MFSFET type which uses a 
ferroelectric as a gate insulator layer instead of Si02. In the ferroelectric capacitor structure of 1T/1C 
type, since an electrode layer will be formed on substrates, such as silicon (Si), and a ferroelectric layer 
will be formed on it, selection of an electrode material has big influence on the property of a 
ferroelectric. For the property demanded as an electrode material of a ferroelectric capacitor, (1) electric 
resistance is a low enough. 

(2) The mismatch of a lattice constant with ferroelectric material is small. 

(3) Thermal resistance is high. 

(4) Reactivity is a low. 

(5) Diffusion barrier property is high. 

(6) Adhesion with a substrate and a ferroelectric is good. 
It is ^ ^ ^ 

[0004] Conventionally, Pt has been used as an electrode material of a PZT system ferroelectric. If a self- 
stacking tendency is strong and forms membranes on [ like Si02 ] amorphous in order to take the face- 
centered cubic lattice (FCC) structure which is a close packed structure (111), orientation of the Pt will 
be carried out strongly, and the ferroelectric film on it also has a good stacking tendency. However, 
since the stacking tendency was strong, the columnar crystal grew, and there was a problem of becoming 
easy to diffuse Pb etc. on a ground along with a grain boundary. Moreover, there was a problem also in 
the adhesion of Pt and Si02. 

[0005] For an improvement of the adhesion of Pt and Si02, Ti and when [ even if it uses TiN etc. as 
diffusion barrier layers, such as Pb further, ] becoming complicated electrode structure, oxidization of 
Ti, diffusion into Pt of Ti, and the crystalline fall of PZT accompanying it take place here, and electrical 
properties, such as an P-E hysteresis characteristic, a leakage-current property, and a fatigue property, 
deteriorate. 

[0006] Thus, since there are many problems in Pt electrode, RuOx and Ir02 are begun and the 
conductive oxide electrode material is studied. Especially, since it has the same crystal structure as PZT, 
SrRu03 which has a perovskite structure is excellent in the junction nature in an interface, tends to 
realize epitaxial growth of PZT and is excellent also in the property as a diffusion barrier layer of Pb. 
Therefore, research of the ferroelectric capacitor using SrRu03 as an electrode is done briskly. 
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PRIOR ART 



[Description of the Prior Art] In recent years, development of the non-volatile memory using the 
ferroelectric is progressing quickly. As a ferroelectric, although material, such as PbZrl-xTix03 (PZT), 
Bal-xSrxTi03 (BST), and SrBi2Ta 209 (SBT), attracts attention, it is the material to which the PZT 
material of composition near a rhombohedron-tetragonal phase boundary (MPB) is excellent in the 
remanence and the anti-electric-field property, and utilization is progressing most especially. 
[0003] Ferroelectric random-access memory is classified into the ferroelectric capacitor type which 
forms IT / 1C structure, using a ferroelectric as a capacitor, and the MFSFET type which uses a 
ferroelectric as a gate insulator layer instead of Si02. In the ferroelectric capacitor structure of 1T/1C 
type, since an electrode layer will be formed on substrates, such as silicon (Si), and a ferroelectric layer 
will be formed on it, selection of an electrode material has big influence on the property of a 
ferroelectric. For the property demanded as an electrode material of a ferroelectric capacitor, (1) electric 
resistance is a low enough. 

(2) The mismatch of a lattice constant with ferroelectric material is small. 

(3) Thermal resistance is high. 

(4) Reactivity is a low. 

(5) Diffusion barrier property is high. 

(6) Adhesion with a substrate and a ferroelectric is good. 
It is ****. 

[0004] Conventionally, Pt has been used as an electrode material of a PZT system ferroelectric. If a self- 
stacking tendency is strong and forms membranes on [ like Si02 ] amorphous in order to take the face- 
centered cubic lattice (FCC) structure which is a close packed structure (111), orientation of the Pt will 
be carried out strongly, and the ferroelectric film on it also has a good stacking tendency. However, 
since the stacking tendency was strong, the columnar crystal grew, and there was a problem of becoming 
easy to diffuse Pb etc. on a ground along with a grain boundary. Moreover, there was a problem also in 
the adhesion of Pt and Si02. 

[0005] For an improvement of the adhesion of Pt and Si02, Ti and when [ even if it uses TiN etc. as 
diffusion barrier layers, such as Pb further, ] becoming complicated electrode structure, oxidization of 
Ti, diffusion into Pt of Ti, and the crystalline fall of PZT accompanying it take place here, and electrical 
properties, such as an P-E hysteresis characteristic, a leakage-current property, and a fatigue property, 
deteriorate. 

[0006] Thus, since there are many problems in Pt electrode, RuOx and Ir02 are begun and the 
conductive oxide electrode material is studied. Especially, since it has the same crystal structure as PZT, 
SrRu03 which has a perovskite structure is excellent in the junction nature in an interface, tends to 
realize epitaxial growth of PZT and is excellent also in the property as a diffusion barrier layer of Pb. 
Therefore, research of the ferroelectric capacitor using SrRu03 as an electrode is done briskly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the ferroelectric capacitor containing the SrRuO teroxide electrode 
thin film which shows one example of this invention. 

[Drawing 2] It is the cross section of the ferroelectric capacitor containing the LaO.7SrO.3MnO teroxide 
electrode thin film which shows one example of this invention. 
[Description of Notations] 

1. Si Substrate 

2. YSZ Buffer Layer 

3. SrO Buffer Layer 

4. Bottom Electrode Layer of SrRu03 

5. PZT Ferroelectric Layer 

6. SrRu03 Top Electrode Layer 

21. Si Substrate 

22. SrO Buffer Layer 

23. Bottom Electrode Layer of La0.7Sr0.3MnO3 

24. PZT Ferroelectric Layer 

25. La0.7Sr0.3MnO3 Top Electrode Layer 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/21/2003 



Page 1 of 1 



NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



Drawing 1] 




Drawing 2] 
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